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cold wave says that  it is brought down to the earth's surface. 
Our first objection to this explanation is that  in our American 
cold waves of the minter time, ancl in our cool waveg of sum- 
mer, me never experience any such low temperatures as, ac- 
cording to  Table 1, must be prevailing above Manitoba all the 
year round. Neither does Paris experience the cold that is 
observed in the air a few iniles above it. Consecluently, if t,he 
cold upper air is brought clown to tlie lower strata, ancl we 
think very likely that i t  is, then i t  inust be greatly warmed up 
on the way clown. 

Our seconcl objection to the explmiation is that, aceorcling to 
a well established law, descending air must lre coiupressed be- 
cause i t  comes uncler greater baroinetric pressure, ant1 iuust, 
therefore, be warmed, just as i t  is cooled by espaiision when it  
comes under lower pressure. This is a iuatter of every clay 
experience and knowledge. When :iir is brought down to tlie 
ground a t  sea level froiii an altitucle of 10.000 meters, it iniist 
be warmed up by about 1()u "C!. :ts tlie direct effect of the coni- 
pressioii. C'onsequently the air over Mauitolm shoultl, when 
it  reaches the earth's surfacH. IiaFe a teiiipernture of  3.5" C'. in 
March, aiid similar high teinlwrntnres for the other iiiontlis. 
But these estreiuely liigli temlwntures do not ocmr  in 3I:tni- 
toba any inore t,haii do the nbuve-inentioiie(1 extreiiiely low 
ones. and it is fair to coiiclatle t1i:tt i f  the atinnsphere is nscentl- 
ing or descending, then mine other law iiiust, be in ol)er:ttioii, 
greatly iiiotlifying these figures. We can scarcely tloubt lmt 
that the lower half of the citiiioh1)liere has soiiie vertical as well 
as horizontnl coiuponent iii its circulatioii; that i.: to say, it is 
g e n e r d y  ascentling or clescentling. Wliy tlieii elloes i t  114 )t :tr- 
rive at  tlie surface with the liigli temperatures tliat rtwilt froiii 
adcling 100" C!. to those in the 4th or 6th columns o f  Tnl)le 1. 

One esp1:inatioii is to be founcl in the loss of lieat lry ratlin- 
tion froiii the particles of air tlieiiiselves. as we ha1 e atteiii1)ted 
to explain iiiore fully iii the diiieric*an Jouriinl of  Science, l sW,  
3d series, vol. 43. 1). 3G4: Ntiiiospheric Racliation anel its 1111- 
portance iii Meteorology. (See d s o  Met. Zeit., July, lS!U, vol. 
>), 1). %!I.) dccnrcling to this, the partic1t.s of air are cooliiig 
1)s r:itliatioii iuore than they are being wiriiietl U ~ J  1)y the a l ~ -  
sorption of solar heat. During the long nights of nutuiun 
and winter they art' of course not being marinecl a t  all. Dur- 
ing the short c1:tytiiiies the wariiitli that they absorlj froiii the 
mil's rays does not coiuiterbalanc.t.ice the loss 1)s' radiation. But 
in general this iCbsorlitinii acldetl to the lienting lnwlucecl by 
coln1)ressioii is greater than the cooling clue to r:tcliatioii. aiitl, 
tlierefore, the intensely cold air of the u1qwr layer is \variiied 
as i t  ;lescenels. \\'lien its clesvent takes place on a gentle SlOlJf2 
and  occnpios several (lays, tlieii the teinperature a t  which i t  
renclies sea level will tlelrend 1wincip:illy u1)oii the rncliation 
aiitl aljsorption that takes l~latc*e (luring this long interval of 
time. Tlie cooliiig 1)y rndicttioii may be supposed to take p1ac.e 
uniformly at the rate of 0.13s" C'. 1)er hour, c)r 3.:$3" C!. 1)er 
day, if we adopt Maurer's coefficient of  rac1i:itioii. The a1)sorp- 
tioii of solar lieat liartly coinpensates this, and gives us 2.SSn c'. 
per day as the rate of cooling. This rate of cooling wonld 1)e 
entirely cniupensntecl 1,s the heat prodncecl b j  coiiipressioii if 
the air (lescends a t  the rate of 3Hs iiieters per thy. These fig- 
ures are only aIrproxiiiiations to what goes on in n:iture, 1JLlt 
illustrate :t geiieral priiici1)le. Wlien tlie upper air (lrscentls 
to the grou~cl ,  i t  not oiilp becmues relatively dry ant1 brings 
with i t  clear sky, as was first, cleiuonstratell 1ry Espy, hit is  
:ilso accompanieel by a process of Iieatiiig 1)y compression, 
cooliiig by ra(1iatioii. aii(1 wnriiiing 1)s alisc q) t ion ,  the outcome 
of which niay be either n Iiot, (lescending w i d  or a col~l  cle- 
wending wincl. depentliiig nliolly on the rate uf descent aiicl 
on the dust aiicl iiioisture in the air. which control the radia- 
tion aiicl alrsorption. 

It is very desirable that  we Should have both demoiistra- 

tions and measurements of the rate of ascent and descent of 
currents of air. I n  the Editor's Treatise on Meteorological 
Apparatus and Methods, some aneinometric arrangements are 
mentioned by which the inclinatioii of the wiiirls to the hori- 
zoii are supposed to be measured, but these are, in general, 
very unsatisfactory. 

Perhaps the most convincing deiiioiistration of the gentle 
slope of asceiidiiig currents is to be found by watching the 
slowly circling descent of buzzarcls aiid birds of prey, tracing 
for a hundred iiiiles some little streak of foul air that pro- 
ceeds froin the carrioii on tlie grouiicl far away to the high 
altitudes a t  which these birds were soaring. The general 
slope of such a rising current is ofteii as small as lo. 

The observatioiis of tlie clouds with tlie nephoscope gener- 
d l y  assuiiie that we are olrserving the strictly horizontal com- 
1JOUent of motion. But the verticnl coinpoiient is also re- 
vealed l y  a 1)roper cliscussiou of the observations, aut1 a general 
slope of 5" over the whole C ~ U L I ~  layer Tisible a t  aiiy sta- 
tion has soiiietinies lwen cleiuoiistrate by observtitions with 
the l)erspective nelhscolre  clescri1)ecl i the above-nieutionecll 
Treatise on Apparatus niicl RIetliocls. By anotlier inclepenclent 
Iiirthocl. Mr. Louis Cesson, of the Olbservatury of RIontsouris, 
Lns lately 1)eeii aide to show that asceiitliiig mid descencliiig 
iiiclinntioiis :is large as 14" have Ireen cleiuonstratecl in the 
clouds over Paris for tlie cirrus. alto-cuiuulus, antl fracto- 
c~u~uulus cloucls. ;hi e u d l e n t  account of 13essoii's inethocl is 
given iii the RIeteorl Blogisclie Zeitsclirift fc Jr Septelnber, 1903. 

diiy contri1)ution t o  the sii1)ject of the vertical component of 
atiiiosl)heric* iuotiniis will 1)e ~ e l c ( ~ i i e  to the meteorologist. 

-~ 

PROPORTION OF RAINFALL AVAILABLE FOR 
PLANT USE. 

A recent letter from IIr. Thecle P. Blake, of Laiiiar, Nebr., 
asks: 

TVlint iiropnrtioii nf our rainfnll. in C'liasr Couuty, Nelir., is ahsorl~etl 
11) tlrr ilrg %:tiitlg scil isoil .  aiiil tliiis tnkeiilwlow the rt2ng.h o f  Iilant root. ! 

In relily to this letter the C'liief of the Biireau of  Soils, Prof. 
RIiltoii Whitiicy, states: 

TVv liarc no tlntn rrgnriliii 
C'Ilitse C'ibllutg. N e l ~ r . ,  null C'I 

fiiiitr nu.;wrr ti) BIr. 
nfi 1 iii1.h \voiiIil iircil) 
so i l  +ullicirntl> long t o  irinkr, the fircAatc,r part of it arailalile to 

Tliis statt.niriit i.; iiliiile o i i  the its.;iiinldion tliat tlir boil was 
~rforr tlir raiu. A raiufnll of  1 ii1t.h wiiolil i i i l w a  
iitriit tit tlir iiplwr 1s i i i l . l i t . 2  ( i f  soil 7 1irr writ, an11 
nlit nl~n~irir~nl in i t  c l a j  loniii. If the rainfnll i.; . ; u f i ~  

l l i ~  phiit. 

xttrirnttb tlil. soil. R ~.tiusiilt~ralile piirtioii \\a)iilaI 1i;ty- iiitli tlrr .;oLsoil :tilt1 
I i ~ y i u i l  tlir ~ W C ' I I  o f  the roots. n l t l i ~ i i i ~ l i  a 1urt  t i t '  this \ \ i i u I i l  I J ~ .  r w ~ o \ ~ r e c l  
t l i n  )ufili i*nl~illar> :rc%itiu. -~ ~ 

STATIONARY AND WHIRLED PSYCHROMETERS. 

I n  1WG the Weather Bureau introducecl the use of tlie 
wliirletl psychronieter :tntl the tliin iiinsliu roveriiig to the 
wet bullr, in place o f  the stationary wet 1)ulb a i d  tlie thick 
wickiiig that had been used for covering. It is generally 
untlerstnotl that  tlie wliirlecl psychrometer ant1 tlie stationary 
wet lrtill) :igrre well enough when the wincl velocity is 10 
iuilrs 1)er hour or inore, l)ut, may tliffer consicleralrly for 
gentler winch ant1 calins. There is also a tlecicled difference 
lwtween the n e t  1) i i l l~  when coxereil with very thin clean 
iiiuslin. antl when coveretl with coiu1)arativelj- thick and ofteu- 
tiiiies dirty cotton nicking. Iii fact tlie theory of the psy- 
cliruineter assuiues nierely the existence of a thin film of water, 
a i i e l  tlie use o f  a t1iic.k m i c l h g  necessitates the introduction 
of a new term in tlie formula. 

It is desirable to investigate tlie corrections necessary iii 
orcler to retluce tlie earlier Weather Bureau o1)serv:ttions to 
the iiiodern stnnclartl of the whirled or vent,ilatecl psychrome- 
ter. Especially is this necessary before we can reduce to the 


